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Physical growth and aging are both characterized by cumu-
lative progressions of biological events. The precise time when 
growth ceases and aging begins (if there is such a moment) is 
impossible to pinpoint because they are not separate phenom-
ena; at some point in the life of the organism they proceed as 
it were in tandem. The juxtaposition of growth and aging is 
clearly discernible in human beings in whom the aging process 
affects the various tissues and organs of the same individual as 
differently as it does those of other individuals. In the aging of 
human skin, ontogeny is supreme. Baldness, for example, is a 
continuous process which begins in the late stages of fetal life 
and continues through old age until death. Yet, in men, the 
hairs in the nostrils and on the surface on the nose as well as 
those on the tragus, antitragus, external auditory meatus, eye-
brows, and chest do not develop fully until middle age. And 
then, they continue to become stout and long even as they 
begin to turn gray. Thus in the same individual we see an aging 
phenomenon clearly superimposed upon a developmental one. 
As long as 1908, C. S . Minot expressed his conviction that 
aging is a continuous process, rapid in early life and progres-
sively slower with the passing of years. Aging accompanies the 
differentiation of cells and culminates in senescence, the pre-
requisite to "natural death." Most of us believe that death 
comes when organisms are, as Strehler has said, "incapable of 
overcoming challenges to their continued existence." This re-
lentless onslaught of the environment against an organism 
continuously tests its ability to withstand it. Each one's answer 
to the challenge, as Strehler reminds us, depends not only on 
"the absolute magnitude of the challenge" but also on the 
"magnitude of the resources of the organism to offset the 
disruptive effects of the challenge." 
Granted that death is the ultimate failure of the organisms to 
withstand the onslaughts of an inimical environment, what is it 
in the aging process itself that brings about the termination of 
the replicative ability of skin fibroblast as the individual be-
comes progressively older? What is it in cells and organisms 
that weakens their resistance to the hostile forces from without? 
How do we explain the phenomenon that some cells and orga-
nisms are programmed to die even without the assault from 
adverse environmental forces? 
The differentiation of cutaneous epidermal cells and of the 
matrix cells in hair follicles into keratinized entities and the 
maturation and decay of sebaceous cells to form sebum are 
evidence that maturation and final differentiation terminate in 
death. Every step in these processes is calculated to terminate 
in inexorable, albeit orderly, death. As epidermal cells mature, 
they reflect an unerringly programmed read-out from genesis, 
through differentiation, to eventual death. This kind of "aging" 
which culminates in natural death must be ordained (by what, 
it is still not clear) since it occurs under conditions in which 
cells could survive idefmitely. What is true of single cells is also 
true of some organisms, particularly of insects which differen-
tiate and die in an apparently planned pattern. 
1 
The last instar of some insects is programmed for a life just 
long enough to enable them to reproduce. Mayfly nymphs, for 
example, live one year among the stones in creek bottoms. In 
spring the solitary, ruminative nymphs metamorphose into 
fuzzy, winged subimagos which after one day moult again into 
shiny, winged final imagos, their last instar. At this stage, the 
creatures are equipped with genitalia but with only vestigial 
mouthparts. Unable to eat, they must mate within a few hours 
before they die, presumably from the exhaustion of their energy 
sources. Such an example serves to remind us that easy gener-
alizations about aging leave us with many unanswered questions 
and only one certainty: that aging and death are intrinsic 
elements of living. 
In this Symposium we have included papers that deal with 
the major current theories of cellular aging. The presentations 
by B.L. Strehler, L. Hayflick, E.L. Schneider, S. Goldstein, T.H. 
Norwood, E.J. Yunis, and M. Kay provide a background on the 
biology of cell aging and the mechanisms that regulate it. 
Earlier papers on aging skin itself deal largely with specific 
phenomena. Whereas this points to some progress since our 
first Symposium (Vol. IV of the Advances in Biology of Skin) 
held in 1962, the book on the aging of skin contains mostly 
blank pages. We still know embarrassingly little about wrinkles, 
lentigines, graying hair, aging horny layer, epidermal turnover 
time, cutaneous penetration, microcirculation, sensory mecha-
nism, pruritus, sweating, apocrine secretion, and sebum forma-
tion. In fact, we still do not know scientifically a great deal 
about what our senses tell us phenomenologically. 
This Symposium is a synthesis of what is known to date 
about aging skin. To see what is known is to learn what direction 
future investigations on skin should take. This should be espe-
cially valuable to the growing numbers of young investigators 
who as yet have no axe to grind. 
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